enters the laryngeal entrance instead of passing down the lateral food channels or posteriorly before the larynx closes. (3) Inability to close the larynx due to structural damage or muscular weakness. Aspiration of pharyngeal contents results from any factor which may have caused pharyngeal residue or may be due to regurgitation of cesophageal contents. Postural factors may contribute to aspiration.
The examination of patients on the lines indicated above will frequently help in elucidating the nature and extent of their problems and may help in their future management. Cricopharyngeal Sphincterotomy and Bilateral Division of the Chorda Tympani in Bulbar Palsy Swallowing is a complex mechanism in which the functions of the central and autonomic nervous systems are integrated to produce a smooth and speedy transference of the bolus from the mouth to the stomach. Kirchner (1958) said that 'of the many muscles involved in swallowing none has equalled the cricopharyngeus in stimulating the curiosity of the investigator'. By stimulation of the vagus nerve and cervical sympathetic trunks in the dog and observing the functions of the cricopharyngeal sphincter he came to the following conclusions: (1) The cricopharyngeus muscle was found by pressure recordings to be in a constant state of tonus during its resting stage. (2) During normal deglutition the muscle first relaxes then contracts to a pressure level equal to or higher than its resting pressure. (3) Unilateral vagus section at the base of the skull diminishes slightly the relaxation phase of the muscle during swallowing but does not produce dysphagia in the dog. (4) Bilateral vagus section at the base of the skull abolishes the relaxation phase and produces severe dysphagia during the dog's remaining hours of life. (5) Faradic stimulation of the vagus branch to the cricopharyngeus produces a sharp relaxation of pressure. (6) Stimulation of the superior cervical ganglion produces a sharp rise in pressure. (7) Relaxation is mediated by the parasympathetic fibres and contraction by the sympathetic fibres. (8) Dysphagia may result from increased tonus in the cricopharyngeus as a result of sympathetic overactivity in lesions affecting the vagus nerves between the nucleus ambiguus and the ganglion nodosum. Surgical treatment of this condition would require division of either the muscle itself or its sympathetic nerve supply.
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One can see from these findings that not only has a patient with a severe pharyngeal paralysis lost the normal peristaltic movement of the pharyngeal musculature but, once the bolus reaches the hypopharynx, the sphincter is in a state of spasm, failing to relax in front of the advancing food, giving rise to severe dysphagia. Rogers (1935) reported relief of severe dysphagia in a woman with a spastic cricopharyngeus muscle on whom he performed bilateral extirpation of the superior cervical sympathetic ganglia. Belsey (1966) said that 'the voluntary contraction of the pharyngeal muscles that initiates relaxation of the upper sphincter and esophageal peristalsis is impaired in force in certain brain-stem lesions... Basilar artery thrombosis leads to brain-stem damage that may interfere with the swallowing act by causing a condition of achalasia of the upper sphincter and adjacent segment of upper cesophagus. ' Bofenkamp (1958) described two patients with bulbar poliomyelitis who had complete dysphagia even for their own saliva, who were enabled to swallow fluids and solids after total excision of the cricopharyngeal sphincter. In a paper on the functions of the cricopharyngeal sphincter Lund (1968) mentions four cases in which myotomy relieved symptoms of dysphagia. Two patients had unilateral pharyngeal palsy secondary to a cerebrovascular accident, one had bulbar poliomyelitis and one an incipient pharyngeal pouch. Mills (1973) reported a series of 23 cricopharyngeal sphincterotomies, 17 of which were for patients suffering from motor neurone disease.
Indications
The conditions that may cause pharyngeal paralysis, and where the operation has been used, are motor neurone disease, cerebrovascular accidents, malignant neuromyopathy and involvement of the IX and X cranial nerves in carcinoma of the nasopharynx. Recently I have operated on a woman with Huntington's chorea, with excellent results; but spasticity of the pharynx, rather than pharyngeal paralysis, was responsible for the dysphagia.
There is a no more -pitiful sight than a patient with advanced motor neurone disease who is unable to swallow liquids or solids without initiating a violent coughing spasm. Their clothes become sodden from continuous drooling of saliva. Many such people die from an inhalation pneumonia. In an attempt to relieve the spill-over into the larynx it has been found that in certain cases of motor neurone disease a division of the cricopharyngeal sphincter improves the quality of life and in some patients possibly delays the fatal outcome. Although it is far better if patients can feed themselves, the operation is worth while even when a nurse or relative has to do the feeding.
By experience it has been found that the best results are obtained in those cases where there is a moderate degree of tongue movement. If the tongue can be protruded as far as the lower lip, there is enough propulsion to initiate deglutition. If patients still have good hand and finger movements it is possible to improve their lives even though the tongue is paralysed. Here the food is pushed to the back of the tongue, the patient being in a semirecumbent position allowing the bolus to slide down the pharynx.
Technique
Under general anesthesia an incision is made along the anterior border of the sternomastoid centred on the cricoid cartilage. The omohyoid is divided. If at all possible the descendens cervicalis and hypoglossi nerves, supplying the infrahyoid muscles should be dissected from the anterior surface of the carotid sheath and kept intact. The lateral lobe of the thyroid is retracted medially and the contents of the carotid sheath laterally. This exposes the inferior thyroid artery, which is divided if it is restricting free access to the upper cesophagus. The cricopharyngeal sphincter may then be exposed by further retraction of the thyroid. At this stage it is very useful and a great help in performing a complete sphincterotomy if the Zeiss operating microscope is used. This allows one to cut the circular sphincter muscle down to the submucosa with great accuracy. Once the sphincter has been divided in the midline for 3-4 cm the white submucosa should bulge out. The wound is closed, with drainage.
The day after operation the patient is allowed frequent small drinks and on the second and third days soups and thickened drinks are added to the diet. On the seventh postoperative day a full normal diet should be taken. The stitches may be removed and the patient discharged from hospital. It is very important that such patients be kept as mobile as possible and returned to their homes at the first opportunity.
Results
Motor neurone disease: Of the many cases seen, 24 have been operated on; 9 could be described as having a good result. By this is meant that the patient is enabled to take adequate nourishment with reasonable ease, spill-over being eliminated or reduced to a minimum. The period of improvement is dependent upon the progress of the disease. In some patients the time from onset to death may be measured in months, but in others the progressive nature may be halted for a few years.
Case 1 (Table 1) illustrates this point very well. The patient was first seen by a physician 6k years ago with some dysarthria and moderate dysphagia. After about a year speech became impossible and swallowing, particularly of fluids, was nearly always accompanied by bouts of coughing. Some form of tube feeding was becoming inevitable. A sphincterotomy was performed which enabled the patient to swallow in great comfort until a few months ago when she started to experience some difficulty. Other cases have gone for many months and eventually died without having to resort to tube feeding. In 10 patients the result was only moderate: there was still spill-over and considerable difficulty in swallowing, although many claimed life was a little easier; I think this was because something had been done. Cerebrovascular accident: Pharyngeal paralysis is usually unilateral in cerebrovascular accidents. Most recover enough after a few weeks to allow normal feeding. There are a few cases, however, Good where after even prolonged tube feeding the patient is still unable to swallow without producing spill-over. Presumably this is due to a curtain movement in the lower pharynx similar to that seen in the oropharynx in such cases. The 4 in this series had all been tube fed for over 8 weeks (one for 12 weeks) and were still unable to swallow. A sphincterotomy had quite dramatic results: all were able to swallow normally soon after operation, one living for four years and eventually dying from carcinoma of the bronchus. Unilateral pharyngeal palsy: The one case of unilateral pharyngeal palsy, secondary to a carcinoma of the nasopharynx that had been irradiated, where tube feeding became a necessity, gained much benefit from a sphincterotomy. Huntington's chorea: A 79-year-old woman had the choreic movements controlled by tetrabenazine 50 mg three times daily. Whilst on treatment she developed severe dysphagia associated with spill-over into the larynx. The dysphagia did not appear to be due to a paralysis, but rather to a spasticity of the pharyngeal musculature. A sphincterotomy immediately relieved the dysphagia, and the choreic movements continue to be controlled by tetrabenazine. R P Snaith (1975, personal communication) describes 3 patients with Huntington's chorea who were being treated with tetrabenazine and developed dysphagia. One died from pneumonia, and 2, on whom post-mortems were performed, died from the inhalation of food.
Bilateral Division ofthe Chorda Tympani Diamant (1974) says that 'hypersalivation as such usually does not trouble the patient appreciably unless it is accompanied by disturbance of the swallowing mechanism, as in the case of, for instance, cerebral palsy'.
Following the technique of Enfors & Lundberg (1968) he divided the chorda tympani in the middle ear on one side and extirpated the submandibular salivary gland on the other side. He operated on 12 children with cerebral palsy who suffered from constant drooling and sore chins; all showed a considerable improvement after operation. I do not understand why it is necessary to remove a submandibular salivary gland when division of the chorda tympani would stop salivary secretion from the gland. I believe that the division of one nerve would make the change in taste sensation more obvious than if both nerves were divided.
In motor neurone disease the swallowing of saliva becomes a major problem in the absence of any tongue movement. The saliva collects on the floor of the mouth and dribbles down the chin, making it very sore and requiring frequent mopping. The clothes have to be changed often because they become sodden with saliva. The patient is acutely embarrassed by being in such a helpless condition. Any attempt to reduce salivation by the use of atropine-like substances would have a drying effect upon all the oral mucous membrane, thus causing further discomfort. A method that would reduce salivary flow, especially in the floor of the mouth, and at the same time leave enough moisture for comfort should greatly assist such patients.
It is fortunate that the chorda tympani nerves which carry secretor motor fibres to the submandibular and sublingual salivary glands are so accessible. By a standard tympanotomy approach, both chorda tympani nerves can be divided in about fifteen minutes. A small sponge dressing over the drum is all that is required, the patient being allowed home the following day.
Five patients suffering from motor neurone disease, who had excessive drooling, and who have undergone bilateral division of the chorda tympani, will illustrate the efficacy of such a procedure: A 64-year-old woman with early motor neurone disease had slight dysphagia but excessive drooling due to a complete lack of tongue movement. She was unable to continue with her hobby of ballroom dancing because of the embarrassment of a persistently wet chin (needing 560 large double paper tissues per week to keep dry). After bilateral division of the chorda tympani, she required only 40 tissues per week and took up dancing again. The next 2 patients were both delighted with the operation, saying they required no mopping of the chin at all; one felt that the mucus in the pharynx had become a little thick. The fourth patient, when not eating, continually held between his teeth a handkerchief which acted like a wick, and was squeezed out frequently and replaced; after bilateral division of the chorda tympani he was able to dispense with the handkerchief. The fifth patient had had a sphincterotomy five years previously for dysphagia; she had to change her clothes at least twice daily and use many tissues and handkerchiefs; now she requires only a few tissues per day.
